Interferon-gamma reduces Ia+ dendritic cell traffic to the lung.
MHC class II+ lung dendritic cells (DC) increase in number following treatment of animals with interferon-gamma (IFN-gamma) [Kradin et al. (1991) Am. J. Resp. Mol. Biol. 4, 210; Gong et al. (1992)J. Exp. Med. 175, 797]. To test whether this is due to increased sequestration and/or trafficking of DC to the lung, bone marrow DC from BALB/c mice were obtained by culturing bone marrow with granulocyte-macrophage colony-stimulating factor (GM-CSF). Recipient BALB/c mice were injected intraperitoneally (i.p.) for 4 days with one of the following: IFN-gamma, dexamethasone (Dex), or phosphate-buffered saline (PBS). Twenty-four hours after the last dose, they were injected intravenously (i.v.) with carboxyfluorescein (F1) -labeled DC (1 x 10(6)/mouse) and killed 4 h later. DC, double immunostained for Ia and F1, were quantified by morphometry in frozen sections of lung. The number of injected dual-labeled DC/cm2 was reduced by 90% in IFN-gamma-treated mice. By contrast, there was no significant difference between Dex- and PBS-treated animals in the number of double-labeled DC retained in pulmonary capillaries. Biodistribution and imaging studies were conducted on IFN-gamma- and PBS-treated mice using 111In-labeled DC. Reduced radioactivity in the lung was accounted for by an equivalent increase in the liver of IFN-gamma-treated mice; imaging studies confirmed these observations. Removal of >80% of alveolar macrophages (AM) by pretreatment with intratracheally administered chlodronate-loaded liposomes did not change the biodistribution of DC in IFN-gamma- and PBS-injected mice. Serum levels of tumor necrosis factor-alpha (TNF-alpha and nitrite/nitrate in IFN-gamma-treated mice were similar to those of controls. Immunostaining for inducible nitric oxide synthase (iNOS), however, revealed a 1.5-and 6-fold increase in the number of positively stained cells in the lung and liver, respectively, of IFN-gamma-treated mice; the number of iNOS-expressing cells was markedly reduced in Dex-treated animals relative to controls. To test whether the systemic treatment with IFN-gamma stimulated the cytotoxic activity of Kupffer cells, mice were injected with chlodronate liposomes 5 days before death. After treating the mice in the ensuing 4 days with IFN-gamma or PBS, biodistribution and imaging studies with 111In-labeled DC were conducted on the 5th day. After administration of chlodronate liposomes, there was a significant increase in the radioactivity detected in the lungs of IFN-gamma-injected mice but not in those of PBS- injected controls, a finding confirmed by imaging studies. We conclude that IFN-gamma treatment augmented Kupffer cell cytotoxic activity, which, in turn, effectively reduced the number of injected DC in circulation, with the result that fewer of these cells were retained in the lung vasculature. We further conclude that IFN-gamma increases the number of Ia+ lung DC by up-regulating Ia expression of resident Ia- DC precursors and not by promoting the migration of circulating DC to the lung.